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84Complex aortic and bilateral renal artery aneurysm
repair in a young patient with multiple arterial
aneurysm syndrome
Carlos A. Hinojosa, MD, MSc, Javier E. Anaya-Ayala, MD, Hugo Laparra-Escareno, MD,
Adriana Torres-Machorro, MD, and Rene Lizola, MD, Mexico City, Mexico
Aneurysmal disease affecting the aorta and visceral vessels in young patients is uncommon and typically associated with
connective tissue disorders. We describe the case of a 17-year-old girl who presented with acute onset of abdominal pain;
computed tomography scan revealed aortic and bilateral renal artery aneurysms and a perirenal hematoma. She was taken
to the angiography suite; rupture of the right renal artery aneurysm was identiﬁed and immediately treated successfully
with coil embolization. The left renal artery aneurysm was repaired with ex-vivo renal autotransplantation; 2 years later,
the aorta and right renal artery underwent surgical reconstruction. (J Vasc Surg Cases 2016;2:84-7.)Aneurysmal disease affecting the aorta and peripheral
vessels in young patients is uncommon. In many cases,
the presence of aneurysms in young patients is associated
with connective tissue diseases, such as vascular Ehlers-
Danlos syndrome and Loeys-Dietz syndrome (LDS).1,2
LDS is a recently described and increasingly recognized
autosomal dominant connective tissue disorder with
distinctive clinical manifestations including multiple arterial
aneurysms and craniofacial and skeletal abnormalities
caused by heterozygous mutations in genes encoding
transforming growth factor b2 (TGFB2) receptors 1 and
2 (TGFBR1 and TGFBR2) and the SMAD3 gene.2,3
LDS has been divided into types I and II on the basis of
the presence or the absence of craniofacial involvement.
Type I LDS includes craniofacial abnormalities, such as
cleft palate or biﬁd uvula, craniosynostosis, and hypertelor-
ism; in type II LDS, the patients’ faces are generally
described as normal or without a particular phenotype. In
a longitudinal observational study of seven cases from in-
fancy, Adès3 found that the majority of patients had doli-
chocephaly, a tall broad forehead with characteristic
frontal bossing and high anterior hairline. Another feature
found is this study, particularly during the ﬁrst 3 years, wasthe Department of Surgery, Section of Vascular Surgery and Endovas-
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cent facial skin and prominent upper central incisors were
reported during late childhood or adulthood, and notably,
adult faces appeared prematurely aged.3
We herein present a case of a young girl with multiple
aneurysms with phenotypic features consistent with type
II LDS.3 We brieﬂy discuss the clinical manifestations, ﬁnd-
ings, management of the aortic and bilateral renal artery an-
eurysms, and genetic testing. Written informed consent was
obtained from the patient for publication of this case report.
CASE REPORT
A 17-year-old girl arrived to the emergency department of our
institution with acute onset of abdominal pain located in the right
hemiabdomen and ﬂank, radiating to her back, in 2012. An
abdominal computed tomography scan with contrast enhancement
was ordered; this study revealed a 26-mm infrarenal aortic aneu-
rysm and bilateral renal artery aneurysms (right measuring 67 
46 mm and left, 43  17 mm) and a large right perirenal hema-
toma (Fig 1, A and B). She was taken emergently to the angiog-
raphy suite; selective catheterization identiﬁed extravasation and
ruptured right renal artery aneurysm, immediately treated success-
fully with coil embolization by the interventional radiology team
(Fig 1, C and D). Once the patient was stable, a renal scan using
the radioisotope technetium Tc 99m mertiatide demonstrated pre-
served renal function in both kidneys. During her hospitalization,
we decided to repair the left renal artery aneurysm, and owing to
its size and complex nature, we performed an ex vivo arterial
reconstruction using an expanded polytetraﬂuoroethylene
(ePTFE) graft and renal autotransplantation in the left common
iliac artery with cold ischemia. Through a midline laparotomy,
the left kidney was removed, applying the principles of cadaveric
donor nephrectomy. Once the kidney was placed on the table,
the left renal artery reconstruction was performed with a 6-mm
ePTFE graft; the ureteral reconstruction was completed by the
transplant team. This procedure allowed maximum preservation
of the renal parenchyma and function; her postoperative creatinine
concentration was 0.5 mg/dL. At that time, genetic tests were
performed; the results were negative for mutations associated
Fig 1. A and B, Abdominal computed tomography angiography revealed a 26-mm infrarenal aortic aneurysm and
bilateral renal artery aneurysms (right, 67  46 mm; left, 43  17 mm) with a right perinephric hematoma. C and D,
Selective catheterization identiﬁed extravasation and ruptured right renal artery aneurysm, immediately treated with coil
embolization. From Hinojosa CA, Anaya-Ayala JE, Laparra-Escareno H, Torres-Machorro A, Lizola R. Multiple
arterial aneurysms in a young Mexican female with possible Loeys-Dietz syndrome. J Vasc Surg 2016;63:295-6.
Reprinted with permission from Elsevier.
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TGFBR1 mutation associated with LDS. In the following months,
the patient was observed closely by a multidisciplinary team that
included cardiologists, nephrologists, internists, and genetic clini-
cians. We ordered computed tomography angiography at 6, 12,
and 24 months; it demonstrated expansion of the aortic aneurysm
sac (52 mm) and worsening aneurysmal degeneration in the supe-
rior segmental branch of the right renal artery. She was taken to
the operating room for aortic open repair with an 18-mm Dacron
tube graft and reconstruction and reimplantation of the right renal
artery with a 6-mm ePTFE graft (Fig 2). The patient recovered
well from the surgery and was discharged in stable condition. At
12 months from the aortic and renal artery reconstructions, her
grafts remain patent, there is no evidence of new aneurysm forma-
tion or dissection, and she has preserved kidney function (Fig 3).
Further imaging workup has revealed a fusiform aneurysm in the
left vertebral artery measuring 8.4 mm in diameter and 26 mm
in length and an 8-mm saccular aneurysm in the cavernous portion
of the left intracranial internal carotid artery treated with stenting
and coil embolization by the neurointerventional radiologists.
The patient underwent genetic testing to identify mutation of
TGFBR2, and the result of this also was negative; TGFB2 and
SMAD3 test results remain pending.
DISCUSSION
The most salient feature of LDS, whether type I or type
II, is a generalized arteriopathy3,4; this entity has beenassociated with a high risk of aortic dissection or rupture
at an early age, and according to some authors, the aortic
diameter is not predictive of these events.3 Despite the rela-
tively limited number of cases, surgical intervention in LDS
is generally successful, with lower intraoperative mortality
than in those with vascular Ehlers-Danlos or Marfan
syndrome.3
Renal artery aneurysms are rare; autopsy studies have
reported an incidence of approximately 0.001 to 0.09 in
the general population,5,6 and most of them are saccular
and involve multiple branches.7 The mortality of a
ruptured renal artery aneurysm has been reported as high
as 50% during pregnancy,8 whereas in nonpregnant pa-
tients, it is approximately 10%.7 The repair of renal artery
aneurysms remains challenging for vascular surgeons, and
open surgical treatment has been the predominant method
of treatment for these lesions, but endovascular techniques
have offered less invasive treatment options in selected
cases.9 We opted for an open approach and planned kidney
autotransplantation because of the size, extension, and
complexity of the aneurysm. An ex vivo renal artery aneu-
rysm repair with renal-renal bypass has been the surgical
treatment option for these more complex and distal
lesions10; these techniques have been successful and dura-
ble, with low morbidity and mortality and an acceptable
rate of renal function preservation.9 The complex nature
of the repair can lead to prolonged warm ischemia time
Fig 2. A, Two years later, computed tomography angiography demonstrated expansion of the aortic aneurysm sac
(52 mm) and aneurysmal degeneration in the right renal artery. B, She underwent aortic open repair with a Dacron
graft and reconstruction and reimplantation of the right renal artery with a 6-mm expanded polytetraﬂuoroethylene
(ePTFE) graft. From Hinojosa CA, Anaya-Ayala JE, Laparra-Escareno H, Torres-Machorro A, Lizola R. Multiple
arterial aneurysms in a young Mexican female with possible Loeys-Dietz syndrome. J Vasc Surg 2016;63:295-6.
Reprinted with permission from Elsevier.
Fig 3. A, Thoracic and abdominal computed tomography angiography coronal view at 12 months demonstrated the
aortic reconstruction. B, The posterior view with three-dimensional reconstruction demonstrated patent grafts and
well-perfused kidneys.
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expected to be >30 minutes, renal cooling is recommen-
ded.11 With respect to the aortic reconstruction, the tech-
nique and surgical approach must be individualized on the
basis of the extent of the aortic lesions. The formation of
pseudoaneurysms is a severe complication in patients with
connective tissue diseases, and it has to be prevented by
reinforcing sutures with felt pledgets.CONCLUSIONS
We report the successful repair of complex aortic and
bilateral renal artery aneurysms, the left by an ex vivo auto-
transplantation technique, in a young patient. LDS is a
complex and aggressive arteriopathy; vascular surgeons
must be aware of multiple aneurysm syndromes, like the
case described, that can involve not only aorta but also
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and screening for intracranial aneurysms are mandatory.
Further genotype-phenotype studies in these connective
tissue diseases together with the deep understanding of
the role of genetic factors associated with defects in the
arterial wall are critical and might provide new insights to
arterial diseases.REFERENCES
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